The dual peptidase inhibitor RB101 induces a long-lasting increase in the extracellular level of Met-enkephalin-like material in the nucleus accumbens of freely moving rats.
This study was carried out to analyze the extracellular levels of Met-enkephalin-like material in the nucleus accumbens, a brain structure involved in the effects of opioids on motor activity and reward processes, using microdialysis in awake and freely moving rats, combined with a sensitive radioimmunoassay. The levels of Met-enkephalin-like material were measured after administration of a dual inhibitor of enkephalin-degrading enzymes, RB101, to evaluate its in vivo protecting effects. The basal levels of Met-enkephalin-like immunoreactivity in the nucleus accumbens were approximately 1.2 pg/30 min or 2.2 fmol/30 min (37 pM). Perfusion of KCI (100 mM) produced a 17-fold increase in the level of Met-enkephalin-like material in this structure. During the 8-h perfusion, which started at 9 a.m., a spontaneous increase of the basal level of Met-enkephalin-like material in the nucleus accumbens occurred between 4 and 4:30 p.m., suggesting the existence of variation in opioid peptide secretion, at least in this structure. Intraperitoneal injection of RB101 induced a dose-dependent and long-lasting (210-min) increase in the extracellular levels of Met-enkephalin-like material. A prolonged effect was also observed in the behavioral studies in which the inhibitor increased global motor activity of rats 210 min after injection. These data represent the first direct evidence that dual inhibitors of enkephalin-degrading enzymes increase in vivo the extracellular levels of Met-enkephalin-like material in awake and freely moving rats.